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Cystic echinococcosis, which commonly starts during childhood or adolescence, is a serious problem of
public health in Tunisia. The resulting large cysts in the lung are a special clinical entity called giant
hydatid cysts. Herein we present two paediatric cases of this rare entity. In the ﬁrst case a fourteen-year-
old boy presented with chest pain, thoracic deformation, weight loss and dyspnea revealing two giant
hydatid cysts of the upper and the lower lobes of the right lung. In the second case, a seven-year-old girl
presented with chest pain, dyspnea, fever and episodes of suffocation revealing a giant hydatid cyst of
the right upper lobe of the lung.
The three giant cysts were non-complicated, they were treated by cystotomy and capitonnage without
post-operative complications and without recurrence of the disease on follow-up.
 2009 Elsevier Ltd. All rights reserved.1. Introduction
Hydatid disease is a parasitic infection caused by Echinococcus
granulosus characterized by cystic lesions. Hydatid cyst still
remains an important health problem in our country as in many
Mediterranean countries.1
Hydatid disease is endemic in Tunisia.2 The annual incidence of
chirurgical hydatid disease is 15/100000 in theTunisianpopulation.3
The lungs are the most common sites of infection in children.2,4
The primary infection with Echinococcus granulosus is believed
to occur during childhood.
Because hydatid cysts grow slowly clinical symptoms do not
usually arise until several years after infection.5
Nevertheless, it is not uncommon for a pulmonary hydatid cyst
to exist in very large sizes and even in multiple numbers.6
Lung hydatid cysts measuring more than 10 cm in the largest
diameter, are deﬁned as giants.7 Herein we present two paediatric
cases of giant hydatid lung cysts. The ﬁrst case, a fourteen-year-old
boy presented with chest pain, thoracic deformation, weight loss
and dyspnea revealing two giant hydatid cysts of the upper and the
lower lobes of the right lung.
In the second case, a seven-year-old girl presented with chest
pain, dyspnea, fever and episodes of suffocation revealing a giant
hydatid cyst of the right upper lobe of the lung that compresses the
right atrium of the heart.: þ216 73 46 06 78.
).
rved.2. Case 1
A fourteen-year-old boy presented to the paediatric department
with tow years history of right-sided thoracic pain. Three months
before his admission at hospital he has an accentuated chest pain,
a right thoracic deformation associated with dyspnea, fever. He also
complained of weight loss and decreased appetite. There was
a history exposure to domestic dogs and sheep in a rural region
where the boy was leaving.
Physically, the boy was febrile at 39 C, his weight was at 10th
percentiles and his height was at 25th percentiles. He has a thoracic
deformation with an expanded right hemithorax.
Pulmonary examination revealed an abolition of breath sounds
at auscultation of the right hemithorax which was dull on percus-
sion. Abdominal examination was normal.
A chest radiogram (Fig. 1) showed the presence of tow dense
homogenous opacities well deﬁned smoothly outlined occupying
nearly the total of right lung. The upper opacity was avoid occupied
the two third of the right lung measuring 18 x13 cm, with shift of
the trachea and compression of the right bronchial tree. The lower
opacity was homogenous rounded measuring 10 cm in the largest
diameter occupied the lower third of the right lung.
Biological investigations revealed the following: haemoglobin:
9,9 g/dl, white cells : 7400, C Reactive protein : 112 mg/l. Serum
immunoglobulin titers were negative for Echinococcus granulosus.
Sonographic evaluation of the chest revealed two voluminous
ﬂuid collection that occupied nearly the entire right hemithorax
with well deﬁned edges. The greatest collection contains daughter
cysts.
Fig. 1. Chest X-ray (case 1) showing two dense homogenous opacities involving the
total of the right hemithorax with shift of the trachea and compression of the right
bronchial tree.
Fig. 3. Lung MR imaging (case 1) showing two cystic lesion occupying the right
hemithorax. Daughter cyst was seen adjacent to the wall of the biggest cyst.
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On computerized tomography scan of the chest (Fig. 2) there
appeared two voluminous contigue cysts of the upper right lobe
and of the lower right lobe of the lung measuring 15 cm and 12 cm
in the largest diameter respectively; this cysts collapses the
medium lobe of the lung, and shift themediastinum at left. The cyst
of the upper lobe contains two little formation of 21 cm in the
parietal cyst corresponding to daughter cysts. The left lung was
normal.
Abdominal tomography has not revealed cysts of the liver.
Differential diagnosis was not established by tomography, to
eliminate congenital lung cysts. Therefore, lung MR imaging was
performed. MR imaging (Fig. 3) showed two cystic lesion
measuring 15 cm and 12 cm in the largest diameter respectivelyFig. 2. CT Scan of the chest (case 1) showing two voluminous contigue cysts of the
upper and the lower lobes of the right lung.occupying the entire right hemithorax. On T1 weighted images, the
cysts have a low signal intensity and a high signal intensity on T2.
Parasitic membranes were seen in the biggest cyst and a daughter
cyst was seen adjacent to the wall of the cyst.
The radiologic appearance suggested a diagnosis of two giant
hydatid cysts of the right lung. The patient was approached surgi-
cally through a right thoracotomy at the fourth intercostal space
were performed.
Intra operatively, a very large cyst of the upper lobe of the right
lung was discovered. The operative ﬁeld and pleura were covered
with wet sponges diluted with hypertonic saline serum. Than the
cyst was opened by cystotomy after a needle aspiration of the cystic
ﬂuid. The germinative membrane was excised, a meticulous
suturing of the communicating bronchioles was made and the
cystic cavity was capitonnaged.
A second large cyst was discovered in the lower lobe of the right
lung, cystotomy and capitonnagewere performed like the ﬁrst cyst.
The pleural cavities were thoroughly irrigated with hypertonic
saline and thoracotomy was closed after insertion of two chest
tubes.
The post-operative course was uneventful and he was dis-
charged on the 10th post-operative day. Six months later, chest X-
Ray showed a well expanded right lung. A three-year follow-up of
the patient showed a complete resolution of all his symptoms. No
recurrent disease was encountered.3. Case 2
A seven-year-old girl presented to the paediatric department
with one-month history of right-sided chest pain, dyspnea, cough,
fever and episodes of suffocation.
This girl was otherwise healthy, but there was a history of
exposure to domestic dogs and sheep.
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weight was at 10th percentiles and her height was at <5th
percentiles. She has a thoracic deformation with a right expanded
hemithorax. Pulmonary examination revealed a matity at the right
side on percussion and diminished breath sounds at auscultation of
the right hemithorax. An examination of other systemswas normal.
A chest radiogram showed a very large 13 8 cm dense
homogenouswell deﬁned opacity occupying nearly 90% of the right
lung with shift of the mediastinum at left. The lesion displaced the
trachea at left and compressed the right bronchus. Laboratory
investigations revealed the following: haemoglobin: 10,2 g/dl,
white cells: 15700/mm3, C Reative protein: 107 mg/l. Serum
immunoglobulin titers were negative for Echinococcus granulosus.
Sonographic evaluation of the chest revealed a large homoge-
nous cystic lesion with well deﬁned edges, measuring 13 cm in the
largest diameter and occupying nearly the entire right hemithorax.
The cystic lesionwas in close contact with the heart and adjacent to
the right atrium.
Echocardiography displayed the presence of a large cystic lesion
causing compression and deformation of the right atrium without
hemodynamic consequences.
Abdominal ultrasonography has not revealed cysts.
A computed tomography scan of the chest (Fig. 4) showed
a large cystic lesion, well circumscribed measuring 12 cm in the
largest diameter involving whole right lung with remaining lung
tissue. The lesion ﬁlled the entire right hemithorax and caused shift
of the mediastinum at left. No anomalies in the pleural or in the
pericard were noted. The compressive nature of the lesion resulting
in collapse of the surrounding lung parenchyma was suggestive of
hydatid cyst.
Abdominal tomography has not revealed cysts of the liver.
The radiologic appearance suggested a diagnosis of giant
hydatid cyst of the right lung.
The patient was approached surgically under general anaes-
thesia. A right thoracotomy at the ﬁfth intercostal space was
performed.
Intra operatively, a very large cyst of 13 cm of diameter of the
upper lobe was found. The cyst compresses the middle and the
lower lobe of the right lung.
After identiﬁcation of the cyst, the operative ﬁeld and pleura
were covered with wet sponges diluted with hypertonic saline
serum to prevent seeding of possible daughter cysts. After a needle
aspiration of the cystic ﬂuid, the cyst was opened by cystotomy. The
germinative membrane was excised and the cystic cavity
was capitonnaged. Thoracotomy was closed after insertion of two
chest tubes.Fig. 4. CT Scan of the chest (case 2) showing a large cystic lesion involving the entire
right hemithorax.The post-operative course was unevenful, and she was dis-
charged on the 10th post-operative day. At discharge, chest X-Ray
showed a well expanded right lung.
A two-year follow-up of the patient showed a complete reso-
lution of all her symptoms with normal chest X-Ray.
4. Discussion
Hydatid disease is a parasitic infection caused by Echinococcus
granulosus. Echinococcosis is endemic in Tunisia like many Medi-
terranean countries and constitutes an important health problem.2
The lungs are the most common sites for hydatid cysts in
children.1,2
The clinical manifestations of hydatid cysts depend on the site
and the size of the cyst.8 In fact, lung hydatid cysts which are small
or medium in size are usually asymptomatic. However, larger cysts
may manifest with symptoms of compression of adjacent organs.8,9
Because of the structure of the lungs allowing compression, hydatid
cysts can reach gigantic size.7,10
In the literature there is no collectively agreed on precise deﬁ-
nition of a giant pulmonary hydatid cyst size. Lung hydatid cysts
measuring more than 10 cm, in the largest diameter, were deﬁned
as giants.6
Giant hydatid cysts of the lung constitute a distinct clinical
entity most frequently encountered in adolescents and in children
older than ten year.7,11 This predominance is explained by the fact
the immune system and the relatively higher elasticity of the lung
tissue in children and adolescents allows the rapid growth of
cysts.12,13 The rate of growth is much higher in children and ranges
from a few millimeters to 5 cm per year.12,14
The relatively more increased size of the lung cyst may be
explained by the facts that the elasticity of pulmonary tissue is high,
its resistance is low, and also intact cysts give symptoms less
frequently.14
Giant hydatid cysts of the lung have been retrieved in 15% of 122
cases of childhood hydatid lung cyst in the study of Celic et al.14 and
in 26,7 % of 60 cases of childhood pulmonary hydatid cysts in the
study of Kosar et al.15
To date, there are few studies of giant lung hydatid cysts in
children.11,13 Most of them are cases reports.8,16,17 The ﬁrst studies
of giant hydatid cysts of the lung included adults and children.6,7
Our study reports the cases of giant non-complicated hydatid
cyst of the lung in two children.
Male predominance of giant hydatid cysts was reported7,15 but
not retrieved in our cases. This predominance in males was even
reported in all lung hydatid cysts, and may be explained by earlier
and frequent contact of boys with dogs.2,3,5,14,18
The lung hydatid disease is frequently asymptomatic in chil-
dren.7 Nevertheless, giant lung hydatid cysts were constantly
symptomatic.7,11,16
In fact, the excessive hydatid cyst volume exerts higher pres-
sures on surrounding tissues and causes symptoms.11
The most common symptoms of patients with giant hydatid
cysts reported, were cough (68–83%), thoracic pain (37–55%) and
dyspnea (52%).7,11 Other symptoms encountered were fever (15%),
haemoptysis (26%) and hydatoptysis (12%).7,11 Other symptoms
have been reported in children with giant hydatid cysts were
thoracic deformation, expanded hemithorax, growth retardation
and rarely malaise, nausea and vomiting.6,7,12
In our ﬁrst case, symptoms were chest pain, thoracic deforma-
tion, dyspnea, fever, weight loss and decreased appetite.
In our second case, symptoms were chest pain, dyspnea, dry
cough, fever, episodes of suffocation and growth retardation.
The diagnosis of lung hydatid cyst is easy in endemic areas like
our country. The most important diagnostic tool is radiology.6,19,20
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uncomplicated giant hydatid cysts was a smoothly outlined, dense
spherical opacity with a largest diameter more than 10 cm, occu-
pying a part of an hemithorax or the entire hemithorax.6,19 Giant
pulmonary hydatid cysts can be located elsewhere in the lung but
in literature they were located most commonly in the right lower
lobe.6,7,11,20
In our cases, three giant hydatid cysts were retrieved in the right
lung. Two cysts were located in the upper right lobe and one cyst
was located in the lower right lobe. The three giant cysts were not
complicated.
Chest X-Ray is also helpful for diagnosis of complicated hydatid
giant lung cysts. In fact a water - lily radiological sign is a diagnostic
feature for a cyst associated with communication with small
bronchioles and with a detached laminated membrane.6,19,20
Computed tomography (CT) scan is not mandatory; however, it
displays better information about the size of the hydatid cyst, and
its relation to the lung parenchyma.21 It provides further informa-
tion about the state of the affected lobes.20,21 CT imaging can also
detect additional cyst that can’t be seen on chest X-Ray14,20 and
helps to exclude other differential diagnosis21 such as congenital
cystic lesions (bronchogenic cyst, cystic adenomatoid
malformation.).17
Because the hydatid ﬂuid resembles ‘‘ water ’’ in appearance, CT
is helpful in showing the water density of intact giant lung
cysts.20,21
However in complicated cysts, CT appearances are multiple: air
ﬂuid level which is the most frequent sign, other signs like dry cyst
sign, inverse crescent sign, crescent sign are described on CT and
can’t be determined on chest X-Ray.20,21
Halezeroglu et al.6 have reported a study of 50 giant hydatid
cysts in children and adults of wich 27 (54%) were complicated.
Giant hydatid cyst of the lung is mostly seen as solitary and less
commonly as multiple.7,13 Karaoglanoglu et al.7 have reported 67
patients with giant hydatid cysts of the lung of which eight (13%)
patients had multiple cysts.
In our study, giant hydatid cyst was solitary in the second case,
although, two giant hydatid cysts were retrived in the ﬁrst case.
When differential diagnosis could not be established by
echography and tomography, Magnetic resonance imaging is
helpful in making a preoperative diagnosis of hydatid disease of the
lung.22
Singh S et al.22 have studied retrospectively twelve patients to
look speciﬁc signal characteristics of hydatic cysts. The T1–T2 and
proton density (PD) weighted images of spin-echos sequence were
used for imaging. The signal characteristics of the hydatid parent
cyst capsule and ﬂuid, daughter cyst ﬂuid, detached germinal
membrane and surrounding soft tissue reaction were noted.
Observations revealed that the capsule is best seen on T2 and PD
weighted images. The daughter cysts are best demonstrated on T1
weighted images, and the detached germinal membrane is best
seen on T2 and PD weighted images.
Inclusion of abdominal ultrasonography in the protocol of
investigation is necessary because of the coexistence of hepatic
cysts.1,18
Topcu et al.8 have reported a 13-year-old girl with a giant
hydatid cyst of the lung associated to a giant hydatid cyst of the
liver. The rate of coexisting hepatic and pulmonary hydatid cysts
vary between 7% and 18%.1,18
The principal mode of treatment in pulmonary hydatid disease
is surgery. The current treatment is complete excision of disease
process with maximum preservation of the lung tissue.1,14,23
Operations preserving the parenchyma such as cystotomy along
with capitonnage, wich is the obliteration of the residual cavity
after the removal of the germinative membrane and suturing ofbronchial openings, are the most commonly used and recom-
mended procedure.18,24–27
Parenchyme-saving operations can also be more suitable for the
patients with giant cysts.14,23 Halezeroglu et al.6 in their study of 47
patients with giant hydatid cysts applied surgery procedures
preserving the parenchyma in 45 cases, only three patients
required lobectomy. In our study, the three giant cysts were treated
by cystotomy and capitonnage.
Resection of the lung must be avoided for two reasons: the
compressed lung parenchyma is generally healthy and should be
expanded post operatively, and the second reason is the possibility
of recurrence of hydatid cysts.7
Hence, the principal indications of lobectomy are giant cysts
involving the entire lobe, destroyed lung parenchyma, or pulmo-
nary abscess.1,28
The rate of parenchymal resection in children under 16 years
with giant hydatid cyst vary in literature between 6 and 16%.6,7,11
This could be explained by the fact that relatively the cyst’s diam-
eter is lung and thorax diameter is small so that surrounding lung
parenchymal destruction is more important.5
More post-operative complications and longer hospital stays
have been reported in patients with giant hydatid lung cysts
because of the frequence of complicated giant cysts having
communication with more bronchi. The rate of complications
reported in literature varies between 17% and 25%.6,7,11
In conclusion, Giant hydatid lung cysts represent a distinct
clinical entity most frequently encountered in children and
adolescents with more serious symptoms. Although non-compli-
cated giant hydatid cysts have a good prognosis regardless of their
size and can be safely treated by parenchyma-preserving surgery.
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